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Abstract 
To assist in the education of professionals about the stressful environment of the neonatal unit, a digital learning object (DLO) 
was developed on the Internet. Objective: To evaluate the content and appearance of the DLO. Material and methods: The 
evaluation of DLO was carried out by health professionals and nursing students from the neonatal units of a university hospital in 
Ribeirão Preto, state of São Paulo, Brazil. During a three-month period, a computer was available in neonatal units and health 
professionals and students could use the DLO without restraint. Results: Five health professionals and five students answered a 
questionnaire and many of the items received concepts of agree and strongly agree from more than 70% of the evaluators, thus 
being considered adequate.  
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1. Introduction 
According to Zamberlan (2010), due to adverse effects of the sensory environment to babies, it is important to 
develop educational activities on the control of the environment, providing health education to caregivers, focusing 
on the awareness and development of attitudes that improve the environment during the routine of neonatal care 
provided.  
Thus, the DLO on the ambience of the neonatal unit was developed, which is a multimedia system for the Web 
with full interactivity level with simulation built through scenarios and character in two-dimensional (2D) 
animation, with concern related to the suitability of the object to be used in neonatal units. This study evaluated the 
content and appearance of the DLO ‘Taking care of the sensory environment in neonatal units: noise, light and 
handling’, along with health professionals and students from the neonatal unit.  
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2. Material and methods 
This is a descriptive and exploratory study on the evaluation of the content and appearance of a DLO on 
ambience in a neonatal unit. All health professionals and nursing students of the Neonatal Intermediate Care Unit 
(NICU) and Neonatal Intensive Care Unit (UTIN) of the 
-HCFMRP), Brazil, were invited. 
2.1.1.  
It was developed using 
problematization, with rounds of discussion with members of the health team and students for planning the digital 
object. The DLO (Figure 1) presents more theoretical modules with insertion of multimedia resources (fixed images: 
photos and figures; dynamic images: videos, animations; sounds; texts) and a simulation module. 
The simulation module (Figure 2) is a digital educational game (scenario of a virtual neonatal unit) with 
simulations of three care actions related to noise, light and handling. The user, represented by a virtual professional, 
chooses between two possible outcomes testing the knowledge acquired with the use of DLO. 
2.1.2. Data collection and analysis 
For data collection, a laptop was made available in neonatal units so that health professionals and students could 
navigate on the DLO and fill the assessment tools, for a period of three months. 
The online tools of the DLO had a Likert-type summative method, on the characterization of users (regarding 
occupation and position, name of program), overall evaluation (discussed topics on the importance of the object for 
learning, learning and interface, animations and simulations, indication and recommendation for use as a learning 
tool, limitations on usage, inclusions and exclusions on the digital object), content evaluation (consistency, 
timeliness, clarity, language with the target audience, sufficiency of information, logical organization, easy to read 
content, correct use of grammar, stimulates learning, uses prior knowledge and easiness to retain knowledge) and 
interface evaluation (easiness to navigate, clear and meaningful screens, arrangement of objects stimulates memory, 
spatial distribution of objects on the screens, presentation of icons, buttons and menus, user control, immediate 
feedback, font styles, colors of texts, user performance in simulation, speed of loading pages).  
An item was considered appropriate when 70% or more evaluators agreed and strongly agreed, among the 
established options (strongly disagree, disagree, agree, strongly agree and do not know) according to the study of 
. (2011) and Fonseca et al. (2009). 
For data analysis, descriptive statistics was carried out, in which answers were analyzed in absolute frequency 
and percentages. The study was approved by the Research Ethics Committee at EERP-USP, under the review 
number 1037/2009.  
3. Results and Discussion 
Data were collected between November 2010 and February 2011, in the morning, afternoon and evening at the 
NICU and UTIN of HCFMRP-USP, so that professionals from different shifts could participate. 
To assess the content and appearance of the DLO, the participation of undergraduate nursing students who used 
the site of the NICU and UTIN as learning scenarios was prioritized, besides the multi-professional team. Thus, five 
health professionals and five nursing students participated, totaling 10 evaluators. 
The choice for "taking" the DLO to health professionals and students is based on the participation of the subjects 
and the exchange of experiences enabled from real-life situations. These units have more than 60 health 
by . (2011) and Jacomini; Piai; Figueiredo (2008). However, the high rate of access to the computer 
confirms the current situation of life in the age of information and technology. According to data from the Brazilian 
Institute of Geography and Statistics (IBGE), today 34.8% (56 million) of the Brazilian population has access to the 
computer and Internet. 
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All participants indicated the availability of computers for use. With regard to the frequency of computer use, it 
was found that 90% of users use the computer once a day. 
The use of DLO should allow users to set their pace of learning, that is, they should have the right to choose their 
place of study, establish their pace of learning and have access to consistent information (DIAS; CASSIANI, 2003). 
Thus, it is believed that the DLO presented in this study meets these criteria, as it is available on the Internet. 
Moreover, the fact that the object is not constructed in a linear way allows users to navigate wherever they want. 
In the overall evaluation of the object, more than 80% of the participants rated the items evaluated with concepts of 
agree and strongly agree (Table 1): 
 
Table 1. Results and evaluation of the participants of the research regarding the general impression of the DLO 
 
Criteria  
 
 
Strongly 
Disagree 
Disagree  Agree  Strongly 
Agree 
Do not 
know 
The interface (screens, navigation, etc.) of the DLO 
favors learning on the subject. 
  1 (14.3%) 5 (71.4%) 1 (14.3%) 
The content of the DLO is important to learn the 
theme 
  2 (28.6%) 4 (57.1%) 1 (14.3%) 
The animations help in learning the subject  1 (14.3%) 1 (14.3%) 4 (57.1%) 1 (14.3%) 
The simulated situations are relevant to learning the 
subject. 
 1 (14.3%) 3 (42.9%) 2 (28.6%) 1 (14.3%) 
The DLO is indicated for use as an educational tool.   4 (57.1%) 2 (28.6%) 1 (14.3%) 
The limitations of the DLO do not surpass its 
usefulness in teaching. 
  4 (57.1%) 2 (28.6%) 1 (14.3%) 
I recommend the DLO for teaching of the subject.   2 (28.6%) 4 (57.1%) 1 (14.3%) 
The DLO is important for learning in the subject.   2 (28.6%) 3 (42.9%) 2 (28.6%) 
 
Comments and suggestions of the evaluators about what they would change or add to the DLO: "there could be a 
who often are very neglected"; "I would put more sources of noise, demonstrating the reality of a UTIN, because the 
equipment to be turned off is not the only generation of noise, as talks and people going around generate a lot of 
noise and the team is hardly attentive to it". 
the total evaluators (Table 2): 
 
Table 2. Results of the evaluation of the participants of the research regarding the content of the DLO 
 
Criteria  
 
 
Strongly 
Disagree 
Disagree  Agree  Strongly 
Agree 
Do not 
know 
Blank 
The DLOs are clearly defined 1 (10%)  4 (40%) 3 (30%) 2 (20%)  
The DLO is consistent with the objectives it is set for  1 (10%) 3 (30%) 4 (40%) 2 (20%)  
The content is updated   3 (30%) 5 (50%) 2 (20%)  
The content is consistent with the target audience   5 (50%) 3 (30%) 2 (20%)  
The information is clear and concise   3 (30%) 4 (40%) 3 (30%)  
The information is sufficient for users  1 (10%) 3 (30%) 3 (30%)  3 (30%) 
Shows logical organization of content   4 (40%) 4 (40%) 2 (20%)  
DLO simulates well the reality   4 (40%) 3 (30%) 2 (20%) 1 (10%) 
Texts easy to read   4 (40%) 4 (40%) 2 (20%)  
Interactions during the simulations are satisfactory  1 (10%) 5 (50%) 2 (20%) 2 (20%)  
Content presentation captivates the attention of users  1 (10%) 3 (30%) 3 (30%) 2 (20%) 1 (10%) 
Presentation of figures is relevant to the information 
included in the text 
 1 (10%) 3 (30%) 4 (40%) 2 (20%)  
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Slideshow is relevant to the information included in the 
text 
  3 (30%) 4 (40%) 3 (30%)  
Video presentation is relevant to the information included 
in the text 
 1 (10%) 3 (30%) 3 (30%) 2 (20%) 1 (10%) 
Presentation of sounds is relevant to the information 
included in the text. 
 1 (10%) 4 (40%) 3 (30%) 2 (20%)  
Correct use of grammar 1 (10%)  2 (20%) 5 (50%) 2 (20%)  
DLO encourages learning  1 (10%) 2 (20%) 5 (50%) 2 (20%)  
   4 (40%) 4 (40%) 2 (20%)  
DLO facilitates the retention of content in user memory  1 (10%) 3 (30%) 4 (40%) 2 (20%)  
 
Comments and suggestions given by the participants regarding the evaluation of the contents were: "Regarding 
the simulation, I believe the incubator is hidden, and it does not allow seeing the newborn; I believe it is important 
to delivery courses to raise awareness of the staff in the UTIN, the noise issue could be addressed with more sources 
of noise in the UTIN; I liked the way the site is structured and simulation is playing very well the reality in the 
objects were developed based on a real-world model obtained through digital photos of the neonatal intermediate 
care unit of the university hospital, used for data collection in this study, which is site for clinical practice in 
undergraduate and graduate programs, research and extension projects, allowing for more realism. 
The simulation is the creation of dynamic and simplified models of the real world, which have the advantage of 
representing phenomena of the reality as experiments. Making use of the technology of Virtual Reality, computer 
simulation can be used in the teaching of nursing procedures, allowing the reproduction of procedures related to 
nursing care with a greater approximation to reality, allowing the demonstration and execution of aspects of the 
technique which are not possible in traditional simulation (MELO; DAMASCENO, 2006). 
Appropriate simulations are difficult to be developed due to the computational complexity, sound and graphics 
resources that make the simulated situation as close as possible to reality (VIDAL; MAIA; SANTOS, 2002). Such 
as Melo and Damasceno (2006), authors know the problems involved in implementing simulations with these 
characteristics, but also believe in the potential and possibilities of using this technology for a continuing education 
about the ambience in a neonatal unit, for professionals and students working in the NICU and the UTIN, in order to 
improve the quality of life of infants who are hospitalized and their families who accompany them. 
Regarding the interface evaluation, all items were rated with concepts of agree and strongly agree by more than 70% 
of participants (Table 3): 
 
Table 3. Results of the evaluation of the participants of the research regarding the interface of the DLO 
 
Criteria  
 
Strongly 
Disagree 
Disagree  Agree  Strongly 
Agree 
Do not 
know 
Blank 
Screens developed in a clear and understandable way  1 (11.1%) 1 (11.1%) 6 (66.6%) 1 (11.1%)  
The DLO displays items indicating continuity on 
other pages 
  5 (55.5%) 2 (22.2%) 2 (22.2%)  
Arrangement of objects organized according to 
logical criteria and stimulates memory 
  4 (44.4%) 4 (44.4%) 1 (11.1%)  
Information distributed properly on screens 
regarding space 
  2 (22.2%) 6 (66.6%) 1 (11.1%)  
Icons are economical regarding the space on the 
screen and are readable 
  3 (33.3%) 5 (55.5%) 1 (11.1%)  
Icons, action buttons, menu and presentation formats 
are kept consistently from one screen to another 
  6 (66.6%) 2 (22.2%) 1 (11.1%)  
The actions that can be controlled are visually 
different from those only shown on screen 
  4 (44.4%) 4 (44.4%) 1 (11.1%)  
User can pause and resume a dialogue at any time   6 (66.6%) 2 (22.2%) 1 (11.1%)  
The DLO provides an immediate feedback  1 (11.1%) 5 (55.5%) 2 (22.2%) 1 (11.1%)  
The sources used are of an appropriate size and style 1 (11.1%)  3 (33.3%) 4 (44.4%) 1 (11.1%)  
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Presentation of texts and style resources (italic, bold, 
underline or different fonts) highlight important 
words or concepts 
  4 (44.4%) 4 (44.4%) 1 (11.1%)  
Use appropriate colors and there is no overload of 
information 
  4 (44.4%) 4 (44.4%) 1 (11.1%)  
The simulation allows users to check their 
performance. 
 1 (11.1%) 4 (44.4%) 3 (33.3%) 1 (11.1%)  
Mistakes in the contents are easy to correct   5 (55.5%) 1 (11.1%) 3 (33.3%)  
Error messages are objective, neutral and respectful   5 (55.5%) 4 (44.4%)   
Acceptable speed of page loading of DLO in an 
online environment 
 1 (11.1%) 2 (22.2%) 5 (55.5%) 1 (11.1%)  
Easiness to navigate of the DLO   3 (33.3%) 5 (55.5%) 1 (11.1%)  
 
The comments and suggestions that emerged from the evaluators were: "Regarding the speed of loading pages, I 
noticed that the talks and the red arrows in the simulation take a while to appear. The nurse is sometime still and 
then comes the action (indicate  
Regarding the development of the DLO, the attention to the recommendations of Parizotto (1997), Borges (2000) 
and Nielsen (2002) as to the functional structure of the screens, contributed to the proper evaluation of the interface. 
The aesthetic and visual information is intended to facilitate learning, uses nonverbal communication effectively, 
including emotional signals that motivate, guide or distract. The organization of information can both help the user 
understand the message, as overload it. Depending on the organization of the information and its presentation, even 
the functionality of the screen can be affected. A proper layout has a much greater role than simply decorative one, 
all the visual information influence each other and depend on the context in which they operate (PARIZOTTO, 
1997). It is recommended to use a neutral color for the background, which increases the visibility of other colors and 
makes the text better to read, as a background with very dark colors increases eye strain. The use of colors like blue 
for the texts is justified by the physiological characteristics of human vision, as this color requests fewer cone 
receptors, preventing eye strain (BORGES, 2000).  
The arrangement of the contents on the pages was organized based on the recommendations of Nielsen (2002) by 
using a larger number of those, avoiding the scroll bar. This option provides a better spatial orientation and there is 
reference of the content (citing the page), while with the scroll bar on a single page the orientation regarding the 
content is more dispersed. In addition, forward and back buttons were used, as recommended, in order to aid the 
navigation in different screens. 
4. Final considerations 
Currently, there are a significant number of innovative technologies and an almost insurmountable distance 
between them and our daily practice. This initiative aims to assist in digital inclusion, encouraging the healthcare 
team to use new technologies, in a world permeated by them. Thus, researchers expect that the more frequent use of 
the computer as an instrument in educational activities can also provide the health team with new ways of learning 
and teaching, encouraging the team to create and use virtual learning objects, and also to use active and participatory 
methods in their daily lives. In this way, the importance of educational strategies that include the multidisciplinary 
team are highlighted, recognizing their potential in the exchange of experiences and knowledge towards a healthy 
environment for the newborns under care in the neonatal unit.  
The development of this teaching tool provides an innovative teaching in the content approached, from the use of 
computer resources and active methods to promote the teaching-learning process and individualized learning.  
Researchers believe that by allowing the health team to jointly build the digital learning object Taking care of 
sensory environment in the neonatal unit: noise, light and handling, as well as its validation, they are providing an 
expanded vision of hospital care beyond the disease and acquisition of knowledge and values, contributing to 
lifelong learning and encouraging creativity. When introducing these new forms of care, learning and teaching, they 
are providing opportunities of experiencing a more critical and thoughtful care.  
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Thus, the digital learning object is considered suitable for use in the training of nurses and in the continuing 
education of professionals in the NICU and the UTIN on the ambience in a neonatal unit. 
 
            
Figure 1. Introductory screen of the digital learning object, with the main menu in the center and Figure 2. Screen of the Simulations module with 
characters of the virtual neonatal unit 
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